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The problem: 

To design a simple, lightweight system which con- 
verts vented hydrogen into water and operates at 
low temperatures. 

The solution: 

Hydrogen is mixed with sufficient air to ensure 
that a flame cannot be maintained and then passed 
through a reactor containing palladium catalyst; re- 
action takes place at relatively low temperatures. 

How it’s done: 

Hydrogen in air is flammable over the range of 
four to seventy-five percent hydrogen by volume. 
The ignition temperature is near 811 °K at atmos- 
pheric pressure, and thus the burning of hydrogen in 
air requires an ignition source, either electrical or 
catalytic (platinum wire). However, hydrogen greatly 
diluted with air can be oxidized on a catalyst bed 
containing platinum or palladium; enough excess air 
is required to carry away the heat of reaction from 
the catalyst bed and to keep the outlet gas tempera- 
ture at some acceptably low value. If the outlet gas 


Hydrogen Inlet . 


is to be below 811° K, then the hydrogen content 
must be less than five percent at the inlet, which is 
marginally combustible without a catalyst. 

The compact unit shown in the diagram is less 
than 30 cm in length, and contains a catalyst bed 
38 mm in diameter and 75.2 mm long. The bed is a 
spiral winding of palladium-treated asbestos with a 
corrugated steel spacer for gas passage. The hydrogen 
is premixed with air by a propeller-type baffle up- 
stream of the bed. 

The unit was tested by measuring the air and 
hydrogen flow rates and the inlet and outlet tem- 
peratures. The quantity of hydrogen reacted was 
then computed from the heat of reaction of the 
hydrogen and oxygen (in air). A typical operating 
point is: 

Hydrogen flow 
Air inflow 

Air inlet temperature 
Air outlet temperature 


1.45 liters/min 
57 liters/min 
301 °K 
479 °K 
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A heat balance shows that 85 percent of the hydrogen 
was reacted; of course, heat losses lower the meas- 
ured outlet temperature and thus the true percent- 
ages of hydrogen reacted must be somewhat larger 
than 85 percent 

Notes: 

1. The hydrogen reactor may also be used as a water- 
recovery device in water-electrolysis systems. Since 
the catalyst bed reacts with hydrocarbons in air, 
the device may have a wide range of applications 
for air purification. 

2. No additional information is available. Specific 
questions, however, may be directed to: 
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Patent status: 

No patent action is contemplated by NASA. 
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